Abstract. Water and osmotic potential energies were measured with thermocouple psvchrometers, at intervals during a 4-week period, in growing leaves of bean (Phaseolus vulgaris, var. Blue Lake) and barley (Hordeum vulgare, var. Liberty) plants having roots equally split between 2 differentially salinized nutrient solutions. The osmotic potentials of plants with half their roots in saline solutions were about halfway between the osmotic potentials of plants grown in nonsaline solutions and those grown in saline solutions. By the end of the 4-week measurement period, the beans and barley were almost mature. The final dry weights of shoots of plants with half their roots in saline solutions were about halfway between the dry weights of the shoots of plants grown in nonsaline solutions and the dry weights of those in saline solutions. The results obtained showed that the degree of osmotic adjustment and the rate of growth were functions of the proportion of the root system exposed to saline conditions.
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There are relatively few reported experinments oni water uptake by l)lant root systemiis growing under a nonuniform-i distribution of salt concentration (4, 9, 10) . It is known that when saline conditions vary with depth, water extraction is niot uniform with depth (11) . Often a plant does not extract the more saline water toward the bottom of its root zone until most of the less saline water has 'been removed from the tupperl root zone (7) . During the water extraction process. differences in total potential, osmotic potential, pressure potential, matric potential, and gravitational potential can develop in the water of the root zonie (soil water) or in the water of a part of the plant, for exanmple, a leaf. In both soil and plant systems. these 5 The lid was molded with a 6 cm diameter hole in the center into which a bored-out cork was placed. The roots of a seedling were put through the hole of the cork and split equally between 2 culture solutions. The plant was held upright in the cork by placing cotton around the stem. Air inlet tutbes were placed in the nutrient solutions through holes drilled in the corners of the plaster of Paris top. Containers were filled with nutrient solution to within 2 cm of the top.
Beani (Phaseolus vulgaris, var. Blue Lake) and barley (Hordetm vulgare, var. Liberty) seeds were germinated in moist sand. The experimental period witlh beans was October 26 to November 23, 1968, anid for barley, from June 23 to July 30, 1968. Bean seedlings were cultured 7 days in nutrient solution after germination and prior to the experimental period; barley was cultured 10 days. Twenty-one bean plants and 20 barley plants selected for uniformity were transferred to experimental pots. The taproot of each bean seedling was cut away to obtain ani equal split of the roots. After the bean plants had grown 10 days and the barley 15 days in nutrient solution, salination was begun.
Cultures were salinized with NaCl. The osmotic potential of the half-strength Hoagland nutrient solution was -0.4 bar. This was the "zero" reference level. Using van't Hoff's law and expressing the concentration of the salt solution in terms of nlormality, a 1 bar change due to NaCl was found to correspond to 1.22 g NaCl/liter of root solution.
The bean plants were salinized in 2, 2-bar steps on November 3 and November 7. The treatments applied are designated by the number pairs 0-0 (control), 0-4 (split-root), 1-3, 1-15, 3-3, 3-15 , 15-15. By alternating the 2 halves of the barley plant root system between the concentrated and the dilute solutions at the time of each salt addition, essentially eqtlal lportions of the root systeiii were maintained in the 2 solutions throughotut the experimental period. The bean roots were nlot r1otated. but it appeared that the amounts of roots in the 2 sides were about equal. However, dry weight resuilts showed that near the end of the experiment, the veight of roots was greater in the nonsalinie side than in the saline side.
Three bean plants, 1 from each of the 3 treatnments, were harvested about 9 :00 ANI oii eadh of the following dates in November: 11, 13, 15, 17, 19, 21, and 23. or 4, 6. 8. 10, 12, 14, and 16 days after the application of the 4 bar osmotic potential. At harvest, each side of the root system was severed at the stem. Plant shoots and roots were dried for 48 hr at 600, anld then weighed. At the last harvest, the dry weight of the bean fruits, which were almost all mature, was obtained. The barley plants. wlliclh were beginning to produce grain, were all harvested at the end of the experiment, and the dry weights of the 2 parts of the root system and of the shoot of each plant wvere determined.
To replace water lost by transpiration during experiments, distilled water was added to each side of the split-root containers at the time a bean or barley leaf was sampled for potential measurements. Water lost by evaporation (about 10 ml per day from each container) was small compared to water lost by transpiration (about 100 ml per dav per plant).
Water and osmotic potentials were measured with a thermocouple psychrometer designed by Dalton and Rawlins (3) . The technique used is described by Ehlig (5).
Results
W1'ater and Osmeotic Potentials of Beau Leaves. Fig. 1 shows the water potential and Fig. 2 the osmotic potential of bean leaves. Fig. 1 indicates that the water potential of the control leaves dropped about 2 bars over the experimental period. The osmilotic potential (Fig. 2) , at a lower value than the water potential, also dropped about 2 saline conditions depended on whether salt was added to both sides or to 1 side of the root containers. When s.alt was added to both sides of the root containers, both the water potential and the osmotic potential of the bean leaves decreased. When salt was added to only 1 side of the root containers, the water potential and the osmotic potential of the bean leaves also decreased, but the leaf water potential in the split-root culture remained closer to the control leaf water potential than to the high-salt leaf water potential. The osmotic potentials of the split-root cultures were between the osmotic potentials of the control and the osmotic potentials of the high-salt treatments. The split-root plants apparently took up solutes at a rate roughly in proportion to the amount of roots (half the total number) present in the salt solution. Although solute uptake was probably the major mechanism involved in the decrease in osmotic potential under saline conditions, it was not the only one. Accumulation of metabolites also contributed to the decrease.
Water and Osm71otic Potentials of Barley Leaves. In Fig. 3 and 4 control bean and barley leaves remained green throughout the experiment, and the roots were white and turgid. The high-salt bean leaves were green, and a few felt thick and appeared wrinkled. Some bean leaves were wilted and chlorotic at the end of the experiment. The high-salt barley leaves were similar in appearance to the control barley leaves, and there was little external evidence of salt stress. except for a smaller plant size and a yellowing of the leaves which began just before harvest. Near the end of the experiment the 'high-salt bean and barley roots became limp and took on the reddishpurple color of the nutrient solution associated with the presence of FeEDDHA. The leaves from the split-root bean plants developed symptoms similar to those of the high-salt plants, but to a milder extent. The split-root barley plants remained green throughout the experiment. The roots of split-root bean plants in NaCl solution became limp at the end of the experiment, but the roots in NaCl of the splitroot barley remained turgid throughout the experiment, apparently because they were rotated between solutions.
Water Uptake by Bean and Barley Plants. The amounts of water added to the pots at the time of the last leaf sampling are given in table I. Bean and barley plants absorbed, respectively, about 3.5 times and 1.8 times more water from thle nonsaline side of the split-root plant containers than from the saline side. Control plants absorbed about as much Nvater from each side of the containers as split-root plants absorbed from the nonsaline side. High-salt plants took up about as much water from each side of the containers as split-root plants took up from the saline side. 
Discussion
The results obtained show that the degree of osmotic adjustment of bean and barley plants is a function of the proportion of the root system exposed to saline conditions. The relationship between the extent of osmotic adjustment and the amount of roots growing in areas of high salt concentration seems to be roughly linear because the osmotic potentials of plants with half Literature Cited
